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1
SEAT-ASSEMBLY MOVEMENT SYSTEM

FIELD OF THE ART

The present invention relates to the adaptation of halls or
enclosures for their use 1n activities requiring free space and
activities requiring an arrangement of seats to be occupied by
the participating people, proposing a movement system appli-
cable to seat assemblies, particularly for groups of seats
arranged 1n rows, determining a motor-driven movement
capacity ol saidrows of seats, for their deployment or removal
in relation to the surface of the application enclosure.

STATE OF THE ART

There are premises intended to be occasionally used in
different activities, 1n which 1in some cases the surface of the
enclosure 1s required to be free from obstacles, for sports for
example, whereas 1n other cases an arrangement of seats 1s
required to be occupied by the attendees, for example for
conferences and similar meetings.

The conventional transformation of the premises in such
sense 1s based on the use of generally foldable chairs which
are placed and removed depending on their requirement in the
premises, this being a very laborious task due to the work
required by the placement and removal of the chairs and their
storage, 1n addition to the fact that the chairs suitable for this
purpose are generally not very comiortable.

Solutions for installing seats 1n a mobile assembly have
been developed, such that they can be moved by means of
sliding on guides between a collected and stored position,
freeing up the surface of the application premises, and a
deployed position for the use, distributed on the mentioned
surtface of the premaises.

The existing solutions 1n this sense are complicated and
expensive, mvolving problems that are not satisfactorily
solved, such as the automation of the movement of the rows of
seats and of the covering of the guides, 1n practical assembly
and operational conditions.

OBJECT OF THE INVENTION

According to the invention, a movement system for the
rows ol seats 1s proposed, whereby the aforementioned
aspects are advantageously solved as a result of the functional
arrangement features determining very elffective operational
conditions, with a simple assembly.

The application 1nstallation of the proposed system con-
s1sts of guides formed by grooved profiles which are inserted
in the tloor, on which guides the bases for supporting the seats
forming each row are incorporated in a rolling assembly by
means ol corresponding carriages.

The movement system according to the invention 1s applied
along the guides of the assembly, including through said
guides the means for actuating the movement, as well as the
data supply and electric transmission means for actuating and
controlling the movement.

The control of the movement 1s managed from a master
PLC governing the entire installation, in connection with
respective slave PLCs arranged on the roller carriages sup-
porting the rows of seats on the movement guides and in
combination with devices for controlling the position (such as
encoders, teeth counters etc.) also arranged on the carriages
on which the rows of seats are supported, which rows are
preferably provided 1n an assembly on two parallel guides by
means of respective roller carriages, without this being lim-
iting.
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2

A system 1s thus obtained 1n which everything related to the
movement of the rows of seats 1s individually controlled in the
roller carriages by means of the slave PLC arranged therein,
such that the slave PLC of each carriage receives the signals
of the devices for controlling the position of the correspond-
ing carriage and sets up a transmission-reception commuini-
cation with the master PLC of the installation which, depend-
ing on the signals 1t receives from the slave PLC and
according to the pre-established programming, sends other
signals of commands to be executed, depending on which the
slave PLC makes the operative means of the movement of the
respective carriage act.

The transmission of the movement can be individual or
collective, 1n connection with the rows of seats, the individual
transmission being carried out by means of motors incorpo-
rated 1n the actual carriages for supporting the rows of seats,
cither by a gear play between a pimon associated to the
corresponding motor and a rack incorporated along the move-
ment guide, or by a drive transmission from the respective
motor to the support wheels of the carnage on the guide;
whereas the collective transmission 1s carried out by driving,
by means of a chain or a cable running along the guide and
actuated by means of one or two motors from the ends.

Said transmission of the movement 1s established by each
of the movement guides of the rows of seats, an independent
motorization being able to be applied in connection with each
of the guides, with a synchronization control by the master
PLC of the system between the motorizations corresponding
to the transmissions by the different movement guides of the
rows ol seats; but the drive 1s also provided by means of a
single motorization, in connection with the transmission by a
guide and mechanical synchronization, by means of one or
more transverse shafts, with the transmission by the other
movement guide of the rows of seats.

The transmission of the movement by means of driving by
means of chains or cables can be combined with 1individual
anchors for locking the carriages supporting the rows of seats,
on the corresponding movement guide, which allows carry-
ing out an independent movement, allowing to place the
desired seats 1n the distribution for use, whereas the rest are
collected and stored.

The power supply conduction to the mechanisms 1ncorpo-
rated 1n the carriages supporting the rows of seats, as well as
the data transmission between the master PLC of the nstal-
lation and the slave PLCs of the carriages, 1s established
through busbars which are incorporated along the actual
movement guides, for which the guides determine longitudi-
nal housings 1n which said busbars are {fitted 1n a position in
which the support of contact rollers incorporated by the car-
riages 1s established thereon, such that the data transmission
and electrical connection 1s maintained constant and perma-
nent during the movement of the rows of seats along the
mounting guides.

An alternative solution 1s provided for communicating the
data transmission to the carriages of the rows of seats from a
control computer by means of a wireless transmission plate,
whereby the physical elements 1n the transmission are elimi-
nated, with improvements in the cost, further allowing other
functionalities such as the automatic sending of errors 1n the
movement means and failure diagnosis and the contribution
of solutions by means of Internet connection.

Between the rows of seats, the guides are covered with
plates by way of lids determining the surface continuity of the
tfloor in which the installation of the rows of mobile seats is to
be implemented, which plates for covering the guides can be
manually incorporated and removed, but an automatic solu-
tion 1s also provided for pivoting said plates between a low-
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ered position on the guides when the rows of seats are
deployed and a raised position when the rows of seats are
collected and stored.

To that end, the plates for covering the guides between
consecutive rows of seats are articulated with the carriages for
supporting the rows of seats, said plates being able to be
pivoted by means incorporated in the corresponding car-
riages, such as an electromagnet for example.

However, a preferred solution 1s provided for said auto-
matic pivoting of the plates for covering the guides, based on
aramp arranged on the respective guide inthe area of entrance
to the collection storage of the rows of seats, and a sliding or
roller stop arranged 1n each pivoting plate. A solution 1s
particularly provided with two support stops in different
phases of the pivoting of the plates and a ramp with two
different sections for the support of said stops, whereby
achieving a uniform and non-abrupt pivoting of the plates.

The assembly of the installation can be established for
collecting up the rows of seats 1n any type ol housings
annexed to the application enclosure, the floor of the enclo-
sure being able to have mobile parts between a horizontal
position and an 1nclined position 1n order to arrange rows of
seats 1n the use for watching a stage for example, and/or with
the possibility of allowing the movement of the rows of seats
for their housing and extraction 1n relation to storage sites
located at a lower level.

In the same way, certain parts of the floor and/or the stage
of the premises 1s capable of vertical movement between
different height positions 1n order to lower and raise the rows
of sets between the tloor level of the premises and a storage
located under the stage or under the floor, a solution being
provided 1n this case for actuating the movement in height of
said mobile parts by means of a system of four spindles driven
through corresponding transmissions by a single motor. This
solution of spindles 1s not limiting because other actuation
solutions, such as for example by means of hydraulic cylin-
ders, pinions and racks, etc., can be applied with the same
cifect for the operation of the system.

The floor can also be provided with rotating areas provided
with guide sections for the movement of the rows of seats,
such that by means of said areas the orientation of the move-
ment of the rows of seats, 1n relation to perpendicular direc-
tions for example, can be changed by extending the possibili-
ties of distributing the rows of seats for the use and/or
collection storage thereot in different sites.

The system of the invention thus has certainly advanta-
geous features, acquiring its own identity and a preferred
character for the function of the movement of the rows of
seats 1n the mentioned application of fitting out enclosures,

with or without seats, depending on the activities to be carried
out.

DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a seat assembly
assembled on movement guides according to the invention.

FIG. 2 shows a perspective view of an arrangement of a
series of carriages for supporting different rows of seats, on a
movement guide.

FI1G. 3 1s an enlarged side view of a part of the assembly of
the previous figure.

FIGS. 4 and 5 are respective embodiments of the carriages
for supporting the rows of mobile seats.

FI1G. 6 1s a diagram of the system for controlling the move-
ment of the rows of seats of an 1nstallation according to the
ivention.
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FIG. 7 1s detail of a partial view of a guide of the mobile
assembly of the rows of seats, the data and electric transmis-
s10n being observed along the guide to a carriage carrying the
rows ol mobile seats.

FIG. 8 schematically shows the arrangement of a carriage
carrying the rows of mobile seats for the mode of driving by
a chain or cable.

FIG. 9 schematically shows the arrangement of a carriage
carrying the rows of mobile seats for the mode of movement
with motorization 1n the actual carriage.

FIG. 10 1s a plan diagram of the movement arrangement of
the rows of seats by driving by means of a chain.

FIG. 11 schematically shows the arrangement of a carriage
carrying the rows of mobile seats for said form of movement
of the previous figure.

FIG. 12 1s a plan diagram of the movement arrangement of
the rows of seats by driving by means of a cable.

FIG. 13 shows the arrangement of a carriage carrying the
rows of mobile seats for the form of movement by a cable,
according to one embodiment.

FIG. 14 shows the arrangement of a carriage carrying the
rows ol mobile seats for the form a of movement by a cable,
according to another embodiment.

FIG. 15 1s a plan diagram of the movement arrangement of
the tows of seats with motorization in the actual supporting
carriages.

FIG. 16 shows the arrangement of a carriage carrying the
rows of mobile seats for the form of movement with motor-
ization 1n the carriages and actuation on a rack along the
guides.

FIG. 17 shows the arrangement of a carriage carrying the
rows of mobile seats for the form of movement with motor-
1ization 1n the carriages and transmission to the support wheels
on the guides.

FIG. 181s a detail of the assembly of a base of a row of seats
on two guides, with drive transmission on a single side and
mechanical synchronization in connection with the transmis-
s10n of the other side.

FIG. 19 shows a cross-sectional view of an embodiment of
a guide for mounting the rows of mobile seats, with a particu-
lar distribution of the elements forming the system.

FIG. 20 1s a schematic detail of the automatic pivoting
arrangement of a covering plate of the guides between the
rows ol seats, by means of a stop on a ramp.

FIG. 21 1s a schematic detail similar to the previous one, 1n
an embodiment with two support stops on areas of a ramp
with a different configuration.

FIG. 22 1s a perspective detail of another solution for
mechanically pivoting the plates for covering the guides
between the rows of seats.

FIG. 23 1s a perspective detail of the arrangement of a
position detector 1n a carriage, 1n relation to the pinion actu-
ating the movement.

FIGS. 24 A, 24B and 24C show a sequence of the collection
of an assembly ol rows of seats in relation to a storage housing
located at the floor level of the installation of the seats.

FIGS. 25A, 258 and 25C show a sequence of the collection
of the rows of seats of premises 1n a vertical storage and 1n a
storage housing located under the tloor level.

FIGS. 26 and 27 show two examples of arranging rows of
seats on parts of a floor, which can be placed 1n an inclined or
horizontal manner.

FIGS. 28A and 28B show a sequence of the collection of
the rows of seats 1n a housing located under the floor level, by
means of a tloor section which can be moved 1n height.



US 7,990,086 B2

S

FIGS.29A, 29B and 29C show a sequence of the collection
of the rows of seats 1n a housing located under a part of the

corresponding premises which can be moved 1n height.

FIG. 30 1s a plan view of the arrangement of the actuation
of the parts capable of vertical movement by means of four
spindles driven by a motor.

FIG. 31 1s a side elevational view of the arrangement of the
previous figure.

FIG. 32 1s a view according to section XXXII-XXXII
indicated in FI1G. 30.

FIG. 33 shows an example of the arrangement of rows of
mobile seats on a tloor provided with a rotating area to change
the direction of the movement of the rows of seats.

DETAILED DESCRIPTION OF THE INVENTION

The object of the invention relates to a movement system
for rows of seats of the type arranged in some premises with
the possibility of deployment or collection 1n order to adapt
the premises to the use conditions with or without the seats.

The rows of seats (1) are assembled for this purpose on
parallel guides (2), 1n relation to which the rows of seats (1)
can be moved between a use position in the premises and a
collected position 1n storage sites provided for that purpose.

The assembly of the rows of seats (1) on the corresponding,
guides (2)1s established by means of supporting carriages (3),
on which there 1s incorporated 1n each case a base (4) on
which the seats (1) of the row are arranged.

The carriages (3) are supported on the guides (2) 1n a
rolling arrangement by means of wheels (8), for which the
guides (2) determine longitudinal conformations (6) by way
of rails, the wheels (5) determining a contour shape in com-
bination with the mentioned conformations (6) by way of
rails, therefore the rolling assembly establishes a fitting pre-
venting 1nter-rotations and derailments.

The guides (2) consist of profiles with a grooved shape,
being able to take on different configurations depending on
the assembly to be established thereon, since the carriages (3)
may also have different embodiments depending on the sup-
porting strength required, being able to have four or five
wheels (5) for example, like the embodiments of FIGS. 4 and
5 which are, however, non-limiting examples.

The movement of the rows of seats (1) 1s determined by
means of a motorization, which can be incorporated in the
actual carriages (3) or act under a mobile drive transmission
along the guides (2), the process of the movements being
controlled by means of a system (FIG. 6) comprising a master
PLC (7) and respective slave PLCs (8) arranged 1n the differ-
ent carriages (3) on which the rows of seats (1) are supported,
such that by means of the slave PLCs (8) of the carnages the
activity of the operation of the corresponding drive motor (9)
for the movement and for the means (10) for locking and
releasing the movement 1s determined.

To that end, devices for controlling the position which are
arranged 1n each carriage (3) emit signals depending on the
position of the corresponding carriage (3) 1n relation to the
movement guide (2), said signals being collected by the slave
PLC (8) of the carriage, which transmits the signals to the
master PLC (7) and the latter, depending on said signals and
on an established programming, processes governing signals
that i1t sends 1n turn to the slave PLC (8) of the carriage, such
that the latter, depending on said signals, commands the
actuation of the motor (9) and of the means (10), determining
the process of the movements and stops of the respective
carriage (3) and with 1t, the movements of the rows ol seats (1)
by means of the movements of the carriages (3) supporting,
them.
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The electrical connection to the operative elements which
are incorporated 1n the carnages (3), as well as the commu-
nication of data signals between the master PLC (7) of the
installation and the slave PLCs (8) of the carnages (3), 1s
established through busbars (11) incorporated along guides
(2), on which the installation of the carriages (3) establishes a
sliding contact by means of rollers acting as brushes, as
shown 1n FIG. 7, such that the connection 1s continuous
during the movement of the movements.

In these conditions, the signals transmitted by the master
PLC (7) of the mnstallation are recerved by all the slave PLCs
(8) of the carriages (3), such slave PLCs discriminating
whether the signals correspond to their carrlage (3), such that
when this 1s so, they apply them while governing the means of
their carriage (3), as appropriate, and 1gnore them when they
are signals intended for other carriages (3).

The arrangement of the movement transmission for the
movement ol the rows of seats (1) can be by means of a joint
action drive of the rows of seats (1) by means of chains or
cables extending and moving along the guides (2), each car-
riage (3) being equipped 1n this case, as shown 1n FI1G. 8, with
the corresponding slave PLC (8), with a signal converter (12)
and two electromagnets (13 and 14), in addition to atleast one
position detector (not shown).

The movement transmission can also be of the individual
movement of the rows of seats (1), each carriage (3) being
equipped 1n this case, as shown 1n FIG. 8, with the corre-
sponding slave PLC (8), with a signal converter (12) and with
a movement motor (9), in addition to at least one position
detector (not shown).

In any of the cases, the control of the movement of the
carriages (3) 1s carried out by the slave PLCs (8) which are
incorporated in the carriages (3 ), depending on the commands
that they receive from the master PLC (7) of the installation,
the communication of the master PLC (7) to the slave PLCs
(8) being encoded from RS232 to RS4835, such that said
signals are recerved by the converters (12) of the carriages (3),
which converters decode them, dlscrlmmatmg whether or not
they correspond to their carnage (3), in order to pass them to
the slave PLC (8) of said carriage (3) or ignore them.

In the case of movement by the joint drive of the rows of
seats (1), the slave PLCs of the carriages (3) activate/deacti-
vate the electromagnets (13 and 14) such that when a signal
occurs that a row of seats (1) must be moved, 1n the carriages
(3) therefore the first electromagnet (13) 1s activated, posi-
tioning 1ts rod such that it can be engaged by the drive means
(cable or chain), whereby the respective carriages (3) are
driven, the movement of the row of seats (1) occurring.

Upon reaching the row seats (1) at the end of the movement
that 1t must carry out, the second electromagnet (14) of the
carriages (3) 1s activated, whereby a locking of the row of
seats (1) 1n both directions 1s established, 1n relation to the
drive means which remains stopped. When the row of seats
(1) must be moved 1n the opposite direction, the first electro-
magnet (13) of the carriages (3) 1s deactivated and drive
means then act 1n relation to the second electromagnet (14),
causing the drive 1in the opposite direction, in the same way as
in the previous movement.

The drive means (cable or chain) are actuated 1n this case
by means of one or more motors (9) located in the end sites of
the movements, the control of said motors (9) being estab-
lished directly from the master PLC (7) of the installation
through encoders and frequency variators which, applied on
the motors (9) manage the operation thereof for the move-
ments.

In the case of individual movement of the rows of seats (1),
the movement motors (9) are incorporated 1n the actual car-
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riages (3), receiving the commands of the master PLC (7)
through the corresponding slave PLC (8) depending on the
signals emitted by the position detectors arranged in the car-
riage (3) itself.

The position detectors can determine the signals 1n relation
to a toothed rack incorporated along the corresponding guide
(2) or 1n relation to the toothing of the drive pinion (15)
associated to the movement motor (9), as 1n the example of
FIG. 23, showing a detector (50) arranged in connection with
the movement drive pinion (15), whereby a perfect control
accuracy 1s achieved.

FIG. 10 shows an arrangement of the installation of the
drive transmission of the rows of seats (1) by means of chains,
a chain (16) being arranged passing along each of the guides
(2) of the assembly of the rows of seats (1), with a respective
drive motor (9) of each of said chains (16) arranged at an end
of the 1nstallation.

As observed 1n FI1G. 11, the drive chains (16) are provided
with bolts (17) emerging sideways from every certain section,
such that said bolts (17) play 1n relation to the rods of the
clectromagnets (13 and 14) of the carriages (3) 1n order to
determine the drive of the movement of the rows of seats (1)
and the locking thereof in the stop sites, in relation to the
actual chains (16).

The sequence of the movement of each row of seats (1),
with this arrangement, 1s as follows: when the movement
command 1s received, the motor (9) of each carriage (3) of the
corresponding row of seats (1) 1s started, whereby the drive
chains (16) start to move, the first electromagnet (13) of the
carriages (3) being activated such that upon passing one of the
bolts (17) of the respective chain (16), 1t engages on the rod of
said electromagnet (13), thus causing the drive of the carriage
(3) and with 1t, the movement of the row of seats (1).

Once the movement has started, the second electromagnet
(14) of the carriages (3) 1s also activated, establishing 1n turn
a respective locking of the actual bolt (17) of the chains (16)
on the other side, whereby the row of seats (1) 1s completely
locked 1n the chains (16), such that upon reaching the end of
the run, the motors (9) are stopped and the row of seats (1) 1s
statically locked by means of the actual chains (16).

The possibility 1s contemplated that the carriages (3) incor-
porate a third electromagnet (not shown) to establish a lock-
ing in the static positions on the floor or i relation to the
mounting guide (2), whereby a better safety 1n the immobili-
zation ol the rows of seats (1) in the static positions 1s
achieved and said locking 1n turn allows making the carriages
(3) of the chains (16) independent 1n the static positions, some
rows of seats (1) being able to be moved whereas other rows
remain stopped, 1n order to determine different distributions
of use of the assemblies of rows of mobile seats (1) 1n the
application sites.

FIG. 12 shows an arrangement of the installation of the
rows of seats (1) by means of cables, a respective cable (18)
being arranged in this case passing along each of the mount-
ing guides (2) of the rows of seats (1), with respective drive
motors (9) 1n each case arranged at the ends of the installation.

In this case, the cables (18) can be provided with a distri-
bution of bolts (17) projecting sideways, as 1n the case of the
chains (16), as observed 1 FIG. 13, the operation of the
movement of the rows of seats (1) being the same as with the
chains (16) described above, but 1n this case by means of a
drive actuation of the cables (18) provided from both ends of
the 1nstallation by the respective motors (9).

The connection to establish the drive 1n the movements
between the carriages (3) of the rows of seats (1) and the drive
cables (18) an also be carried out by means of clamps (19)
incorporated in the carriages (3), as observed in FIG. 14,
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instead of the previously described combination of electro-
magnets (13 and 14) and bolts (17). The clamps (19) can 1n
such case be of any type which allows establishing a capture
and release 1n relation to the cables (18), for example a pneu-
matic, electromagnetic or any other capture and release.

FIG. 15 shows an arrangement of the drive transmission
installation of the rows of seats (1) by means of motorization
incorporated in the actual carriages (3) on which the rows of
seats (1) are supported, a drive motor (9) being arranged 1n
cach carriage (3).

The drive transmission for causing the movements can be,
in this case, as shown 1n FIG. 16, by means of un pinion (20)
coupled to the shaft (21) of the motor (9) incorporated 1n the
carriage (3), said pinion (20) establishing a gear on arack (22)
arranged along the mounting guide (2), whereby when the
motor (9) starts operating due to the commands of the control
system, 1t causes the rotation of the pinion (20), determining
the circulation of the latter through the rack (22) with the
subsequent drive of the carniage (3) in the corresponding
direction according to the rotation direction of the motor (9).

The drive transmission can also be, with the same result, as
observed 1n FIG. 17, by means of actuating the wheels (5) of
the carriages (3), a transmission (23) being established from
the shatft (21) of the motor (9) incorporated 1n each carriage
(3) to the axles (24) of the wheels (3) of the corresponding
carriage (3), whereby when the motor (9) rotates, 1t makes the
wheels (5) of the carriage rotate, causing the movement along,
the corresponding mounting guide (2) with the subsequent
travel of the carriage (3).

In these case of transmission of the movement by means of
motorization incorporated 1n the carriages (3), the locking of
the rows of seats (1) in the static positions 1s determined by the
actual retention established by the motors (9) when they are
stopped, but 1n order to better assure the immobaility of the
rows of seats (1), the transmission system can also be comple-
mented 1n these cases with an electromagnet for locking on
the floor 1n relation to the corresponding mounting guide (2).

The movement system of the rows of seats (1) can be
established 1n any case by means of respective drive trans-
mission by each of the guides (2) on which the assembly of
said rows of seats (1) 1s arranged, according to the embodi-
ments shown 1n FIGS. 10, 12 and 15, a synchronization con-
trol between the transmissions being established 1n such case
by the different mounting guides of the rows of seats (1) by
means of the master PLC of the installation, depending on the
signals of the position detectors incorporated in the carriages
(3) of the different transmissions.

For the purpose of reducing the drive motors (9) and the
conductions (11) 1n the installation, a functional arrangement
with drive transmission by only one of the mounting guides
(2) of the rows of seats (1) and mechanical synchronization by
means of transverse bars (25) with gears (26), in relation to
the transmission without drive actuation by the other mount-
ing guides (2) of the rows of seats (1), 1s also provided, as
shown 1n FIG. 18.

The guides (2) for the movement assembly of the rows of
seats (1) 1s Tormed by grooved profiles which can be config-
ured with different shapes, defining the conformations by
way of rails (6) for supporting the wheels (5) of the carriages
(3) carrying the rows of seats (1), as well as different spaces
(27) for the coupling for assembling the elements forming the
movement 1nstallation of the rows of seats (1), such as for
example the embodiment shown i FIG. 19, without this
being a limiting form.

Said profiles forming the guides (2) are embedded in the
tfloor of the application site, the spaces corresponding to the
gaps of the mentioned guides (2) being covered in order to
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leave the surface of the application tloor uniform, by means of
plates by way of lids which are removed to carry out the
movements of the rows of seats (2).

In this sense, to cover the gaps of the guides (2) between the
rows of seats (1) 1n the deployed position thereot over the
application premises, plates (28) are provided with the mea-
surement corresponding to the separation distance between
the rows of seats 1n a standard distribution thereof, which
plates (28) can be manually placed and removed but can also
be arranged 1n an automatic raising and lowering assembly,
according to the collected and deployed positions of the rows
of seats (1).

Said automatic positioning assembly of the plates (28) can
be by actuation means such as hydraulic cylinders, pneumatic
cylinders, electromagnets, etc., arranged for said purpose 1n
the carriages (3), an operation solution combined with the
movement of the rows of seats (1) between the corresponding
deployed and corrected positions 1n the installation prefer-
ably being provided.

To that end, the plates (28) are articulated to the corre-
sponding the carriages (3) of the rows of seats (1), incorpo-
rating a stop (29) below, whereas 1n the area of entrance to the
collection sites of the rows of seats (1), a ramp (30) 1s
arranged 1n the guides (2), on which ramp said lower stop (29)
of the plates (28) can be supported 1n a sliding manner.

In such conditions, as shown 1n FIG. 20, when the rows of
seats are moved towards the collection site, 1n the entrance of
said collection site, the plates (28) are supported with their
lower stop (29) in the ramp (30) arranged 1n the correspond-
ing guide (2), which causes a pivoting raising said plates (28),
the latter being placed in a vertical position 1n which they
allow moving the rows of seats (1) closer to one another 1n
order to collect them occupying a mimmum space.

The end of the stop (29) of the plates (28) 1s provided with
a wheel (31), which facilitates the sliding on the supportramp
(30). However, by means of the arrangement of the support of
the stop (29) on a simple ramp (30), as 1n the example of FIG.
20, the plates (28) pivot abruptly 11 the movement of the rows
of seats 1s quick, and to prevent 1t, 1t 1s necessary to greatly
reduce the speed of the movement, which makes the 1nstalla-
tion very slow.

For the purpose of preventing this phenomenon, the
arrangement of a dual stop (29.1, 29.2) in the lower part of the
plates (28) 1s provided, whereas in the guides (2) a ramp
defined with two longitudinal areas (30.1 and 30.2) with a
different inclination and separated from one another by a free
space (30.3) 1s arranged, as observed 1n FIG. 21.

The contact of the plates (28) on the pivoting ramp thus
occurs with a first support by means of the stop (29.1) on the
first area (30.1) of the ramp and at the end of said area, 1n
which the corresponding plate (28) has already pivoted to a
certain height, the contact of the second stop (29.2) occurs on
the second area (30.2) of the ramp, the pivoting of the plate
(28) by this second support continuing up to the vertical
position, and aresult said pivoting of the plate (28) takes place
in two successive steps, with a smoothness which allows
establishing a relatively quick movement without the men-
tioned plates (28) pivoting abruptly.

In the movement of the rows of seats (1) from the collected
position to the deployed position, when the plates (28) leave
the support on the corresponding ramp (3 0) they fall by
themselves to the horizontal position for covering the respec-
tive guide (2).

Another solution for pivoting the plates (28) depending on
the movement of the rows of seats (1) 1s for example, as shown
in FIG. 22, by means of a gear arrangement by a pinion (32)
on a rack (33) and a rotation transmission coupling (34) on a
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prvoting shaft (35) of the corresponding plate (28), such that
upon the rows of seats (1) moving, when the pinion (32)
comes 1nto contact with the rack (33), a rotation occurs which
by means of the coupling (34 ) makes the shait (35) rotate and
as a result the corresponding plate (28) pivots in the raising or
lowering direction according to the direction of the move-
ment of the rows of seats (1).

According to the proposed system, the mobile installation
of the rows of seats (1) 1s provided for the purpose of enabling
the adaptation of the application sites by means of distributing
the rows of seats (1) 1n a position of use thereof or by means
of removing the rows of seats (1) to a collected position,
clearing up the surface of the application site 1n order to carry
out activities requiring one type of arrangement or another.

In this sense, the 1nstallation of the rows of seats can be
established with a movement arrangement 1n a horizontal
floor for collecting up the rows of seats (1) in storage sites (36)
located on the same level of the application floor, for example
under a fixed stage, like 1n the example shown 1n FIGS. 24 A
to 24C.

The assembly of the 1nstallation can also be 1n an arrange-
ment of the rows of seats (1) on stepped structures (37) which
can be collected 1n a vertical storage (38), as well as on floor
parts (39) which can be pivoted between a horizontal position
and an inclined position, with the collection of the corre-
sponding rows of seats (1) 1n a storage site (40) located under
the horizontal floor level, as 1n example shown 1n FIGS. 25A
to 25C.

Likewise, the rows of seats (1) can be collected 1n fixed
sites (41) located under the floor level, with access for intro-
ducing and removing the rows of seats (1) in relation thereto
by means of a tloor part (42) which can be moved vertically
like an elevator, as 1n the example of FIGS. 26 to 28B.

Another possibility 1n the same sense 1s the collection of
the rows of seats (1) 1n storage sites (43) located under floor
parts (44) capable of raising and lowering movement, as in the
example of FIGS. 29A to 29C, such that by means of raising
the tloor part (44) involving the storage site (43), the rows of
seats (1) can be introduced 1n said storage site (43) 1n order to
later, by means of lowering the part (44) to 1ts normal level,
leave the rows of seats (1) stored under the floor level, the
surface of the tloor being cleared up.

The arrangement of the parts (42, 44) capable ol movement
in height which can correspond to floor parts or, for example,
to a stage which can be placed 1n a raised position and can be
lowered to the floor level, 1s particularly established (FIGS.
30 to 32) by means of an assembly on four spindles (45)
which are driven by means of a single motor (46) with trans-
mission by means of bars (47) and rotation couplings (48)
from said motor (46) to each of the spindles (45), a movement
in height of the mentioned parts with a perfect horizontal
leveling being achieved with this arrangement.

The height movements are further provided with a control
ol the operation establishing a deceleration 1n the final section
of the runs in order to achieve that, when the mobile part 1s
stopped, the sections of guides (2) which are incorporated
therein are suitably opposite to the corresponding sections of
guides (2) located 1n the fixed adjacent parts. By determining
a movement deceleration section 1n these cases according to
the speed of the movement of the mobile parts, an accuracy of
the order of +/—1 millimeter can be achieved 1n the opposition
of the sections of the guides (2), whereby the movement of the
rows of seats (1) does not undergo considerable alterations
upon passing through the interrupted areas.

The application floor of the installation of the rows of
mobile seats (1) can also have rotating areas (49), by means of
which the direction of the movement of the rows of seats (1)
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can be changed 1n relation to guides (2) arranged 1n other
directions, as shown in FIG. 33.

The described solutions are embodiments to which the
installation of the rows of mobile seats (1) according to the
object of the invention 1s not limited because said installation
can be formed 1n any constructive shape which meets the
indicated particularities and features of the movement of the
rows of seats (1) 1 any distribution.

In this sense, the data transmission to the carriages (3)
carrying the rows of seats (1) can also be carried out from a
control computer by means of a wireless data transmission
card, whereby physical elements in the transmission are
climinated, improving the cost, and other functionalities are
furthermore enabled, such as automatic communication of
errors 1n the mobile elements, failure diagnosis and the con-
tribution of correction solutions by means of Internet connec-
tion.

The actuation of the floor parts (42, 44) which are mobile in
height can also be carried out, with the same effect for the
operation of the system, with other solutions other than that of
the spindles (45) commonly driven by a motor (46), such as
for example by means of pneumatic or hydraulic cylinders,
pinion and rack mechamsms, etc., the use of which does not

alter the concept of the system of the invention.

The mvention claimed 1s:

1. A seat-assembly movement system, comprising: rows of
seats arranged 1n a slhiding assembly by means of carrier
carriages on guides housed in the floor of the application site,
with the possibility of movement between a collected position
in storage sites and a deployed position 1n distribution over
the application site, with actuation by drive means ncorpo-
rated 1n the actual carriages carrying the rows of seats or at the
ends of the installation, the movement of the rows of seats
being managed by means of a control system formed by a
master PLC goverming the entire installation, in combination
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with respective slave PLCs which are arranged 1n each car-
riage carrying the rows of seats and in connection with
devices for controlling the position of the carriages on the
guides; the data transmission and electric transmissions to the
carriages being established by busbars incorporated along the
actual movement mounting guides, characterized i1n that
plates for covering the guides are articulated 1n relation to the
carriages carrying the rows of seats, said plates being pro-
vided at the lower part with a stop mtended to establish a
sliding contact on a ramp arranged in the area of entrance of
the collection sites of the rows of seats, an automatic pivoting,
of the mentioned plates being established between respective
vertical raised and horizontal lowered positions, due to the
actual movement of the rows of seats in the collection and
deployment movements.

2. A seat-assembly movement system according to claim 1,
wherein the lower stop of the plates 1s provided with a dual
stop to be supported 1n two successive phases on a ramp
formed with two areas with a different inclination separated
by a free space, allowing the non-abrupt pivoting of the plates,
regardless of the speed of the movement.

3. A seat-assembly movement system according to claim 1,
wherein the rows of seats can be collected in storage sites
under the floor level, with access for introducing and remov-
ing the rows of seats by means of floor parts which can be
moved 1n height, which are assembled on an assembly of
spindles driven by a single motor with rotating drive trans-
missions to the different spindles.

4. A seat-assembly movement system according to claim 3,
wherein the movement of the tloor parts which can be moved
in height 1s established with a deceleration control 1n a final
section of the runs 1n order to determine the stops with accu-
racy of opposition between the sections of guides located in
the fixed parts and in the mobile parts.
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